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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

2. Claims 1, 3-8, 13, 16, 43 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Garito (U.S. Patent Publication 2003/0175004) in view of Taketo (JP 
Publication 10-340846). 

Garito discloses optical polymer nanocomposites comprising inorganic 
nanoparticles in a matrix. Garito states that the inorganic nanoparticles have index of 
refraction values between about 1 and 4 and that they can be used to make the index of 
refraction of the nanocomposites from about 1 to 5 (Paragraphs 0104 and 0105), as 
recited in claims 1 , 5, 6, 43 and 46 of the present invention. Since the range of values 
of the index of refraction is so large, it would be obvious that the index of refraction can 
be changed by at least 1 % using the nanoparticles, and that the nanoparticles could be 
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added to an amount that the nanocomposite has the same refractive index as the 
nanoparticles, as recited in claims 1,13 and 43 of the present invention. Garito also 
discloses that nanoparticles have a size from about 10 nm to about 500 nm, and can be 
as small as 1 nm (Paragraph 0004), as recited in claims 7 and 8 of the present 
inveniton. 

Garito falls to disclose that the nanoparticles are added to an immersion fluid for 
an immersion lithography process, that the exposure is performed using light at a 
wavelength of 193 nm, and that the immersion fluid is recycled through the system and 
cleaned. 

Taketo discloses an immersion lithography process and exposure apparatus 
comprising: a refractive index adjusting device that increases the amount of an additive 
that is provided in the immersion liquid in order to increase the refractive index to that of 
the additive, and a recycling system that is used to recycle the immersion liquid used in 
the exposure process (Paragraphs 0026-0032), as recited in claims 1, 3, 13, 16 and 43 
of the present invention. Since the amount of additive is being monitored, it would be 
apparent that the amount of additive present can either be very small or large, as 
recited in claim 4 of the present invention. Taketo also discloses that a 193 nm 
exposing light can be used (Paragraph 0020), as recited in claims 1 and 43 of the 
present invention. 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have placed the nanoparticles of Garito in an immersion fluid, 
as suggested by Taketo, because Taketo teaches that an immersion fluid with an 
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increased index of refraction allows for a more accurate photoresist pattern to be 
formed. It also would have been obvious to one of ordinary skill in the art to have 
recycled and the cleaned the immersion fluid during exposure, as suggested by Taketo, 
because Taketo teaches that this process efficiently produces an immersion fluid with a 
desired index of refraction. 

3. Claims 18-24, 27-39, 42, 44, 45, 47 and 48 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Garito (U.S. Patent Publication 2003/0175004) in view of 
Taketo (JP Publication 10-340846) as applied to claims 1,3-8, 13, 43 and 46 above, 
and further in view of Vogel (U.S. Patent Publication 2004/0257544). 

The teachings of Garito and Taketo have been discussed in paragraph 2 above. 
Garito and Taketo teach every limitation of claims 22-24, 27-29, 31 , 33-39 and 42 of the 
present invention. 

Garito and Taketo fail to disclose that the immersion fluid is an alkane, and that 
the alkane comprises 6 to 10 carbon atoms. 

Vogel discloses that the immersion fluid for a 193 nm imaging is preferably water, 
or can be a cyclo-octane (Paragraph 0048), as recited in claims 18-21 , 30, 32, 44, 45, 
47 and 48 of the present invention. 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used alkane as the immersion fluid of Garito and Taketo, 
as suggested by Vogel, because Vogel teaches that cyclo-octane is a common 
immersion fluid for producing accurate photoresist patterns in 193 nm exposures. 
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4. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Garito (U.S. Patent Publication 2003/0175004) in view of Taketo (JP Publication 
10-340846) as applied to claims 1 , 3-8, 13, 43 and 46 above, and further in view of Pohl 
(U.S. Patent 5618872). 

The teachings of Garito and Taketo have been discussed in paragraph 2 above. 

Garito and Taketo fail to disclose that the nanoparticles comprise an Al 3+ 
compound, or fused amorphous Si02, MgO, nanodiamond, and/or MgAI204. 

Pohl discloses inorganic fillers for changing refractive index values of organic 
matrix materials. Pohl states that the inorganic fillers can comprise Si02 or AI203 
(Column 2, Lines 30-36), as recited in claims 11 and 12 of the present invention. 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used the nanoparticles of Pohl in the process of Garito 
and Taketo because Pohl teaches that these compounds have high refractive index 
values and can increase the refractive index of a surrounding matrix. 

5. Claims 25, 26, 40 and 41 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Garito (U.S. Patent Publication 2003/0175004) in view of Taketo (JP 
Publication 10-340846) and Vogel (U.S. Patent Publication 2004/0257544) as applied to 
claims 18-24, 27-39, 42, 44, 45, 47 and 48 above, and further in view of Pohl (U.S. 
Patent 5618872). 

The teachings of Garito, Taketo and Vogel have been discussed in paragraphs 2 
and 3 above. 
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Garito, Taketo and Vogel fail to disclose that the nanoparticles comprise an A! 3+ 
compound, or fused amorphous Si02, MgO, nanodiamond, and/or MgAI204. 

Pohl discloses inorganic fillers for changing refractive index values of organic 
matrix materials. Pohl states that the inorganic fillers can comprise Si02 or AI203 
(Column 2, Lines 30-36), as recited in claims 25, 26, 40 and 41 of the present invention. 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used the nanoparticles of Pohl in the process of Garito 
and Taketo because Pohl teaches that these compounds have high refractive index 
values and can increase the refractive index of a surrounding matrix. 

Response to Arguments 

6. Applicant's amendments have overcome the rejection of claims 6-8, 1 1 and 12 
under 35 USC 1 12 2"^^ paragraph that were presented in the last Office Action. 
Examiner has withdrawn the rejections. 

7. Applicant's arguments, filed 7/7/2008, have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of newly found prior art 

references. 

The reference, Garito, has been added to teach that inorganic nanoparticles can 
be added to a matrix to increase the index of refraction of the matrix. Garito discloses a 
large range of possible refractive index values that can be produced using the 
nanoparticles, which shows that depending on the type and amount of nanoparticle 
used, the index of refraction can be increased by a large percentage. 
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The reference, Taketo, remains in the rejection to teach the importance of a high 
index of refraction for immersion fluids. Tal<eto also teaches that the additive can also 
be soluble in the immersion fluid, unlike the nanoparticles. Applicant argues that Taketo 
does not teach the recycling of the immersion fluid during exposure. However, it is 
apparent from Figure 2 that the immersion fluid is taken from above the substrate and is 
recycled back through the introducing pipe and over the substrate again. 

The reference, Vogel, has been added to teach that cyclo-octane, an alkane, is a 
common immersion fluid for 193 nm exposures. 

The reference, Pohl, has been added to teach that AI203 and SI02 are common 
nanoparticles used to increase the index of refraction of an organic matrix. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRITTANY RAYMOND whose telephone number Is 
(571 )272-6545. The examiner can normally be reached on Monday through Friday, 
8:30 a.m. - 5:00 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 
bIr 



